8                  CHEMICAL ANALYSIS OF  SPECIAL STEELS
lively simple way. The writer proceeds as follows: Two grams of steel are heated in a mixture of 30 c.c. of i : 3 sulphuric acid and 20 c.c. of water in a 600 c.c. beaker. When the first action is over, 60 c.c. of 1.20 nitric acid are used to complete the solution and oxidize the iron. Boiling is continued two minutes longer and then 200 c.c. of water are introduced. From a small pipette a solution of permanganate of potassium is delivered, a little at a time, until a slight precipitate of manganese oxide is obtained that does not perceptibly dissolve after twenty minutes boiling. The beaker is removed from the fire and, after a few moments, is placed in a tray of water. Itg contents are filtered into a heavy suction flask through an asbestos filter using a i|-inch carbon filter tube, supporting the asbestos on a perforated porcelain plate.* (The asbestos is washed in nitro-hydrochloric acid and freed from chlorine test with distilled water before it is used.) The residue on the asbestos filter is washed fifteen times with 20 c.c. of i : 3 sulphuric acid diluted with 500 c.c, of water.
The filtrate and washings are returned to the 600 c.c. beaker together with 30 c.c. of dilute sulphuric acid, additional. The volume is now about 350 c.c. and titration is begun with a standard of double sulphate of iron and ammonia. The double sulphate standard is dropped in from a 100 c.c. burette until the fluid in the beaker loses all brown tints and assumes a practically colorless shade, in plain vanadium, or in vanadium steels containing less than i per cent of chromium. If much chromium is present, i.e., from 2 to 6 per cent, the iron sulphate is added until the chrome green no longer grows darker, and two or three c.c. more to insure an excess. There are two reasons why the sulphate standard should be added at the start. In the first place, though no chromium, may have been added to
* Now use an alundum porous thimble i^V inches outside diameter and 2 inches high, supported in a glass filter tube if inches 0. D. by 3^ inches high. A piece of flat Gooch rubber tubing of it-inch diameter is required to make the tight connection between the thimble and the glass filter tube. This arrangement does away with the use of an asbestos filter and requires very little water pressure for rapid filtration. The apparatus is shown in the photo on page 247.